Background: Th e correlation of metabolic syndrome and migraine headache was evaluated in some previous studies. However there is no study that compared the prevalence of metabolic syndrome in the patients with and without migraine. Control of coincidental factors such as metabolic syndrome reduces therapeutic resistance in migrainous patients. Th e aim of this study was to compare prevalence of metabolic syndrome in patients with and without migraine headache. Materials and Methods: 200 migrainous patients diagnosed according to International Headache Society and 200 healthy controls without migraine enrolled in this study. Metabolic syndrome was diagnosed according to ATP III criteria in these two groups and compared with each other. Results: In this study, 17% (34) of migrainous patients and 15% (30) of healthy control without migraine had metabolic syndrome. (P = 0.585). Of the metabolic syndrome components, body mass index (P = 0.05) and waist circumference in migrainous (P = 0.03) were signifi cantly more frequent. Conclusion: Our results demonstrate that metabolic syndrome and migraine headache had not signifi cant correlation; however, higher body mass index and waist circumference as metabolic syndrome components had correlated with migraine headache.
INTRODUCTION
Migraine is an episodic headache with complicated and unknown pathophysiology. [1, 2] Several studies showed that general and environmental factors are important pathophysiologic factor in migrainous. [3] The overall prevalence of migraine is 5-15%. [4] [5] [6] Migraine eff ects on the quality of life of the patients [7] and so prevention of migraine a acks is the purpose of lots of studies. [8] Some studies evaluate the correlation of metabolism with migraine headache by the goal of fi nding a way for preventing migraine a acks. [9] Some studies were evaluated the correlation between environmental factors such as diabetes and obesity with migraine headache. [10, 12] In a cohort study in 2012, no association was found between migraine and diabetes type 2. [11] Nevertheless, in another cross-sectional study, confl icting results were reported. Some of these studies demonstrate high prevalence of migraine in patients with diabetes. [12] [13] [14] [15] [16] Diabetes and obesity are components of metabolic syndrome. Metabolic syndrome consists of diabetes, dyslipidemia, obesity, and hypertension. [8] Insulin resistance is an important part of the metabolic syndrome and it is a prognostic factor for developing Metabolic syndrome in migraine headache: A case-control study Mehrzad Salmasi, Laya Amini, Shaghayegh Haghjooy Javanmard 1 , Mohammad Saadatnia cardiovascular disease and stroke in patients with metabolic syndrome. [17] [18] [19] [20] [21] [22] The prevalence of metabolic syndrome in the west of Iran was reported 23.7% (24.4% of women and in 23.1% of men). [23] Guldiken et al reported that 19.5% of the patients with metabolic syndrome had migraine headache. [2] In another study, 31.9% of the migraine patients had metabolic syndrome. [24] The relationship between metabolic syndrome and migraine headache is still obscure. [2] Comparison of the prevalence of metabolic syndrome in patients with migraine headache and people without migraine was not done till now and also this comparison will help to fi nd out if there is any direct correlation between migraine and metabolic syndrome or not.
Migraine has a complex mechanism and its relation with some coincidental factors such as stress and obesity were evaluated in some studies. Recognition of coincidental factors with migraine helps to control it better and reduce some therapeutic resistance in migrainous and also help to recognize the pathophysiology of migraine.
The aim of our study is to evaluate the prevalence of metabolic syndrome in patients with and without migraine headache.
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MATERIALS AND METHODS
This was a case-control study. We consecutively recruited migrainous patients from the neurology outpatient service of the Isfahan Al Zahra hospital from 2011 until 2013 with the research project number of 290032. The diagnosis of migraine was based on International Headache Society Criteria. [25] In migrainous, characteristics of the headache such as location, duration, severity, trigger factors, and aura were ascertained, and the blood pressure level, anthropometric_measurements (weight, height, and waist circumference), body mass index (BMI), lipid profile, and fasting glucose level were measured. Severity of headache was evaluated according to the VAS scale between 0 and 10. We evaluated associated symptoms of patients with migraine headache such as nausea, vomiting, photophobia, and phonophobia and also migraine trigger factors were inquired from the questionnaire. The questionnaire consisted of some exogenous factors such as insomnia, starvation, menstruation, hypersomnia, depression, odor, light, cigarette, climate changes, cough and sneeze, and food (such as alcohol, tee, coffee, spice, vegetables, fatty food, sauce, onion, and citrus).
The control group was selected randomly from healthy subject by matched sex and age in a multiple district of Isfahan according to coverage of the health center. In this group, blood pressure level, anthropometric measurements (weight, height, waist circumference or WC), body mass index (BMI), lipid profi le, and fasting glucose level were measured.
Diagnosis of metabolic syndrome in these 2 groups was based on adult treatment panel (ATP) III criteria, [26] according to which three of the following criteria were needed: 1. Central obesity: Waist circumference >102 cm in males and 88 cm in females. 2. Hypertriglyceridemia >150 mg/dl or on specific medication. 3. Low HDL cholesterol <40 mg/dl in males and <50 mg/dl in females. 4. Hypertension: Blood pressure >130 systolic or >85 mm Hg diastolic or specifi c medication. 5. Fasting plasma glucose >100 mg/dl or on specific medication or previously diagnosed type 2 diabetes.
The prevalence of metabolic syndrome in the patients with migraine headache and people without migraine headache was compared by using x 2 . The variables were considered signifi cant if p value was <0.05. The statistical analysis was done using SPSS 16 version so ware.
RESULTS
A total of 200 migrainous patients and 200 healthy people without migraine were evaluated in this study. Demographic characteristics of the migrainous and control group were shown in Table 1 .
On the basis of the results shown in Table 1 , high WC and BMI as the components of metabolic syndrome in the group of migrainous were more frequent than the control group (P = 0.003 and 0.005, respectively).
As shown in Table 1 , systolic blood pressure and the mean HDL had also significant differences between the two groups. Migrainous had higher levels of systolic blood pressure and lower mean HDL.
Characteristics of migraine headache in migrainous were shown in Table 2 .
In the group of migrainous patients, 34 (17%) and in the control group 30 (15%) persons had metabolic syndrome.
There was no signifi cant diff erence in metabolic syndrome prevalence between groups (P = 0.585). Anthropometric measurements and metabolic syndrome components were compared between the migrainous patients and control group with metabolic syndrome [ Table 3 ].
Hypertriglyceridemia was more frequent in the control group with metabolic syndrome than the migrainous patients with metabolic syndrome (P = 0.011). patients with metabolic syndrome had migraine headache. According to Guldiken et al, the metabolic syndrome components were found more frequent in migraine. [2] However, Saanjeev et al evaluated frequency of metabolic syndrome and insulin resistance in migraine and reported that migraine was associated with metabolic syndrome in 31.9% and insulin resistance in 11.1% patients. [24] Bigal et al showed that obesity was associated with headache frequency, but metabolic syndrome frequency was not studied. [27] To the best of our knowledge, this is the first study considering the control group as a scale for comparing frequency of metabolic syndrome in migrainous patients. On the basis of the results of this study, it seems that metabolic syndrome cannot be considered as an etiologic factor for migraine headache. Some components of metabolic syndrome such as high BMI and high WC were significantly more frequent in migraine headache, but no correlation was found with metabolic syndrome and migraine. Migraine patients were more obese than the control group. Several general population group studies have shown a clear association between obesity and migraine in the reproductive age group. [28] [29] [30] Shengyuan et al reported that migraine prevalence was signifi cantly raised in the morbidly obese group. [31] Several of the inflammatory mediators that are increased in obese individuals are important in migraine
DISCUSSION
In this study, metabolic syndrome frequency had not significant difference between migrainous and control groups. In our study, 17% of patients with migraine and 15% of patients without migraine had metabolic syndrome. Migraine patients were significantly more obese and had higher levels of WC than the control group, but no relation found between metabolic syndrome and migraine. Hypertriglyceridemia was more frequent in the control group with metabolic syndrome than the migrainous patients with metabolic syndrome.
Guldiken et al evaluated migraine prevalence in patients with metabolic syndrome and reported that 19.5% of pathophysiology, including interleukins and calcitonin gene-related peptide (CGRP). These mediators may increase the frequency, severity, and duration of migraine a acks. [27] Correlation of hyperlipidemia and migraine was evaluated in a study and showed that hypertriglyceridemia and hypercholesterolemia were more frequent in migraineurs. Conversely, low HDL-C was less frequent among the patients compared with nonmigraineurs. [32] In this study, hypertriglyceridemia and low HDL according to the defi nition of ATPIII criteria were not signifi cantly frequent in the group of migrainous, but the mean HDL had signifi cant diff erences and the group of migrainous had lower levels of HDL. The comparison of migrainous with metabolic syndrome and the control group with metabolic syndrome showed that hypertriglyceridemia was more frequent in the control group with metabolic syndrome.
In conclusion, this study showed that metabolic syndrome and migraine headache had not signifi cant correlation; however, higher body mass index and waist circumference as metabolic syndrome components had correlated with migraine headache. Future studies with larger sample size are needed to confi rm this hypothesis.
